Changes 
Contact inhibition of cell growth has been reported to be associated with changes in plasma membrane functions (1, 5, 12, 15) . Transport activities for deoxyglucose (1, 5) and non-metabolizable amino acids (5, 12) in contact-inhibited cells are reduced with increases in cell density, but no changes occur in transformed cells that do not show contact inhibition. Ouabain-sensitive uptake of 86Rb+, as a K+ analogue, also decreases with increasing density of untransformed cells (10) . The transport of sugars and amino acids is accelerated by the Na+ gradient across the plasma membrane (14) , this Na+ gradient being formed by the Nat extrusion and K+ uptake of cells with ouabain-sensitive and plasma membrane-located ATPase (Na+, K+-ATPase) (3). Therefore, the ATPase activities of the plasma membrane are thought to change with cell density.
We here present an examination on changes in microsomal ATPase activities with relation to growth regulation based on results of the culture of nonmalignant and malignant cells. 
RESULTS
M icrosomal ATPase activities were assayed for both V-79 and HeLaS-3 cells at the log and confluent phases of growth. The activities of Na+, K+-and Ca2+-ATPases per cell in the confluent phase of V-79 cells were similar to those in the log phase ( Table 1) . The Mg2+-ATPase activity per cell in the confluent phase was slightly higher than in the log phase. For the HeLaS-3 cells, no significant differences were detected between the log and confluent phases for Na+, K+-and Mg2+-ATPase activities per cell. The Ca2+-ATPase activity per cell in the confluent phase, however, was 5 times that in the log phase.
Mg2+-ATPase activity has been classified as being of two types according to its sensitivity to a potent diuretic, ethacrynic acid (7-9). We also measured these Mg2+-ATPase activities, which we designated EA highly sensitive and EA less sensitive Mg2+-ATPase activities ( Table 1) . The activities per cell of the EA highly sensitive Mg2+-ATPase in V-79 cells in the log and confluent phases were similar. The activity of the EA less sensitive Mg2+-ATPase per cell was higher in the confluent phase than in the log phase. For the HeLaS-3 cells, both the EA highly sensitive and EA less sensitive Mg2+-ATPases had similar activities per cell in the log and confluent phases.
The amount of microsomal protein per cell was measured, and specific activities of (Table 2 ). In V-79 cells, the amount of microsomal protein per cell was 1.5 times that in the log phase. Specific activities of the Nat, Ca2+-and EA highly sensitive Mg2+-ATPases were significantly lower in the confluent phase, whereas the specific activity of the EA less sensitive Mg2+-ATPase in the confluent phase was similar to that in the log phase. The specific activities of the Na+, K+-and both types of Mg2+-ATPases in the HeLaS-3 cells in the confluent phase were similar to those in the log phase, but Ca2+-ATPase activity was higher in the confluent phase. The kinetic parameters for the Na+, K+-and Mg2+-ATPases in V-79 cells were measured (Fig. 1) . Lower Vmax values were obtained in the confluent phase for both the Na+, K+-and Mg2+-ATPases, but the K. values for ATP in the log and confluent phases were practically the same. Furthermore, the Na+, K+-ATPase in both phases showed nearly the same affinity for the cation cofactors, Na+ and K+ ions (Fig. 2) . In the HeLaS-3 cells, both the Vmax and K m values for ATP in the confluent phase were similar to those in the log phase (data not shown).
DISCUSSION
In the study reported here, changes in microsomal ATPase activities followed characteristic patterns in the cell line used. V-79 cells used as a non-malignant cell line, showed an increase in total Mg2+-ATPase activity per cell, especially in the EA less sensitive Mg2+-ATPase activity per cell. The physiological role of microsomal Mg2+-ATPase, however, was not clear ; but, the microsomal EA less sensitive Mg2+-ATPase has been found to be insensitive to a variety of monovalent ions including Nat, K-F and Cl-, whereas the EA highly sensitive Mg2+-ATPase activity is affected by Cl-or NO3 (7-9). These findings suggest that an ATP-Mg-requiring, ioninsensitive system operates during the confluent phase of V-79 cells.
Our experiments revealed a marked increase in the microsomal protein concentration in the confluent phase of V-79 cells. The nature of these microsomal proteins, one of which probably has EA less sensitive Mg2+-ATPase activity, has still to be analyzed.
The increase in the microsomal protein concentration in the confluent phase of V-79 cells may explain the apparent decrease in the specific activities of the Nat, K-F-, EA highly sensitive Mg2+-and Ca2+-ATPases that take place without any detectable change in the enzyme affinities for the substrate and cation cofactors. The reduced Na+, K+-ATPase activity per microsomal protein unit may represent reduced Na+, K+-ATPase activity per plasma membrane unit, and this may produce the reported decrease in K+ and Na+ translocating activity mediated by this enzyme (3, 10, 16) . Analogously, the Ca2+ translocating activity in the plasma membrane of V-79 cells may decrease in the confluent phase. But, as microsomes consist of plasma membranes and other intracellular particles, changes in enzyme activities may result from changes in the microsomal membrane constituents and/or their enzyme activities.
By contrast, the HeLaS-3 cells used as malignant cells appear to have no change in their microsomal Na+, K+-and Mg2+-ATPases and protein concentrations. This probably is why there is a lack of change in the Na+ gradient across the plasma membrane and a lack of change in solute transport activities depending on the Na+ gradient, as reported previously (14) . In contrast to the decreases in Na+, K+-and Mg2+-ATPase activities, a selective increase in microsomal Ca2+-ATPase activity took place in the confluent phase of HeLaS-3 cells. This is the first demonstration of such a density-dependent increase in microsomal Ca2+-ATPase activity. The importance of Ca2+ and Mg2+ and their interaction (4, 13) has been suggested; also,
